INTRODUCTION
============

Ganglioneuroma is the most differentiated of the neuroblastic tumor. It is a rare benign tumor and is most commonly identified between 10 and 40 years of age, usually in the posterior mediastinum or the retroperitoneum \[[@B1]\]. Ganglioneuroma may evolve as a mature tumor from the very beginning or by spontaneous or treatment-induced differentiating neuroblastoma or ganglioneuroblastoma \[[@B2]\]. It is composed of mature ganglion cells and Schwann cells and though benign, can very rarely metastasize to regional lymph nodes or to distant sites \[[@B3]\]. It is important to know this unusual case to avoid unnecessary wide excision. We report a case of a 31-year-old man who had a huge adrenal mass with hepatic metastases.

CASE REPORT
===========

A 31-year-old man was admitted for evaluation of right adrenal mass, which is incidentally found. On admission, he did not have any other specific symptoms or past history. Computed tomography (CT) scan shows a 10.0 cm sized mass located at the suprarenal space and it was closely contacted to the inferior surface of the right hepatic lobe. Calcific and some septated lesions were found in the inferior portion of the mass. On magnetic resonance imaging (MRI), the mass showed low signal intensity on T1-weighted images and heterogeneous signal intensity on T2-weighted images ([Fig. 1](#F1){ref-type="fig"}). Also, several small subcapsular lesions were present on the surface of hepatic segment 4 ([Fig. 2](#F2){ref-type="fig"}). On operation, there were three white subcapsular nodules at the medial segment ([Fig. 3A](#F3){ref-type="fig"}). They measured 3.0 × 2.4 × 1.0 cm, 1.8 × 1.5 × 0.7 cm, and 1.5 × 1.0 × 0.8 cm. Cut surfaces of the hepatic lesion showed pale tan to white and solid scar-like subcapsular masses. The largest lesion measured 2.7 × 2.0 × 0.7 cm ([Fig. 3B](#F3){ref-type="fig"}). Frozen section for the mass was reported to be ganglioneuroma. The main mass and three metastatic lesions were resected out completely. The right adrenal mass was arising from adrenal medulla and measured 13.0 × 10.0 × 6.0 cm. Cut surface of the mass was pale tan to white and solid ([Fig. 4](#F4){ref-type="fig"}). On microscopic examination, the adrenal mass was composed of clusters of mature ganglion cells and surrounding fascicles of Schwann-like cells. Also, there was only a focus of differentiating neuroblasts. So, we diagnosed this lesion as maturing ganglioneuroma ([Fig. 5](#F5){ref-type="fig"}). The hepatic mass showed mature ganglioneuroma ([Fig. 6](#F6){ref-type="fig"}). One year later after operation, there has been no sign of recurrence in the adrenal lesion.

DISCUSSION
==========

Neuroblastoma, ganglioneuroblastoma, and ganglioneuroma are tumors of varying maturity derived from the primordial neural crest cells that form the sympathetic nervous system \[[@B4]\]. The most common site of origin of neuroblastoma is the adrenal medulla (35% of cases) \[[@B5]\]. Neuroblastoma may undergo spontaneous regression and maturation to more mature neuroblastic tumors \[[@B6]\]. Regression of known neuroblastoma most often occurs in stage 4S tumors and takes 6 to 12 months on average \[[@B7]\]. Maturation also occurs; how often these tumors mature is unknown \[[@B8]\]. Ganglioneuroma is the most differentiated benign tumor of neural crest origin. Although the most common site is not the adrenal medulla but the posterior mediastinum (41.5%), the involvement of ganglioneuroma in the adrenal gland is relatively rare (21%) \[[@B9]\]. Ganglioneuromas most often manifest as an asymptomatic mass, which are discovered on routine radiographic studies for other lesions \[[@B10]\]. On MRI, ganglioneuroma shows low signal intensity on T1-weighted images and heterogeneous high signal intensity on T2-weighited images \[[@B6]\]. Because neuroblastoma and ganglioneuroblastoma may mature to ganglioneuroma, certainly some ganglioneuromas arise from neuroblastoma and ganglioneuroblastoma \[[@B6]\]. Ganglioneuromas are also documented to have arisen in the neuroblastomas after chemotherapy \[[@B2]\]. This case is very unique because the patient doesn\'s have any past history of neuroblastoma or ganglioneuroblastoma and shows multiple hepatic metastases. Like this case, there was a previous report of adrenal ganglioneuroma with regional lymph node metastasis \[[@B3]\]. Also, there were several reports of metastatic ganglioneuromas which were found after therapy for neuroblastoma or ganglioneuroblastoma. It is believed that these tumors represent metastases of neuroblastoma or ganglioneuroblastoma, which are maturated to ganglioneuroma later. Treatment of choice is complete surgical resection if possible \[[@B6]\]. Usually, these patients have an excellent prognosis. But local recurrence and malignant transformation into malignant peripheral nerve sheath tumors have been reported, so periodic radiologic surveillance should be performed after resection \[[@B10]\].
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![Axial magnetic resonance images show a large mass in the right adrenal gland, which reveals hypointense signal intensity on T1-weighted image (A) and slightly hyperintense and heterogeneous signal intensity on T2-weighted image (B).](jkss-80-297-g001){#F1}

![Axial T1-weighted axial magnetic resonace image shows a small wedge-shaped hypointense nodule in the subcapsular location of medial segment (arrow).](jkss-80-297-g002){#F2}

![The liver shows three white and round subcapsular metastatic lesions (A). Cut surface of one of the wedge resected liver tissue shows pale tan to white scar-like lesion with infiltrative border at subcapsular area (B).](jkss-80-297-g003){#F3}

![Cut surface of the right adrenal gland showed a round well demarcated pale tan, solid, and firm mass.](jkss-80-297-g004){#F4}

![Section of the adrenal mass shows scattered ganglion cells surrounded by fascicles of schwann-like spindle cells (A, H&E, ×100). There is a focus of differentiating neuroblasts (B, H&E, ×200).](jkss-80-297-g005){#F5}

![Section of the liver tissue shows scar-like lesion at low magnification (A, H&E, ×40) and scattered ganglion cells surrounded by fascicles of schwann-like spindle cells at high magnification (B, H&E, ×100).](jkss-80-297-g006){#F6}
